Abstract. We present new nearby stars extracted from a proper motion catalogue and having a DENIS counterpart. Their distances and spectral type are estimated using the DENIS colours. 107 stars are within 50 pc. 31 stars among them have previously measured distances. In addition, 40 stars may enter within the 50 pc limit depending on which population they belong to. 6 stars among them have already measured distances. 5 objects, LHS5045, LP225-57, LP831-45, LHS1767, and WT792, are probably closer than 15 pc, with LP225-57 at 9.5 pc. Most of these stars are M-type while 4 stars are white dwarfs. 88 M-dwarfs are disc stars, 14 belong to the thick disc and 1 to the spheroid.
Introduction
The solar neighbourhood serves as a fundamental constrain for our understanding of the stellar physics and the Galaxy. The nearest stars provide accurate data on luminosities, temperatures, masses, which are fundamental parameters of stellar astronomy. Their kinematics, chemical composition, and mass function also hold important clues to the nature and history of the Milky Way.
However, among the nearest stars, many of the low luminosity stars such as white, red, and brown dwarfs remain undetected. Henry et al. (1997) estimated that more than 30 % of the stars within 10 pc are currently missing from the solar neighbourhood sample. The deficit is estimated to be twice within 25 pc (Henry et al., 2002) and is largest south of decination -30
• . As a confirmation, stars are continuously identified as nearby stars in proper motion catalogues or in Schmidt plates (Henry et al., 1997 (Henry et al., , 2002 Gizis & Reid, 1997; Scholz et al., 1999 Scholz et al., , 2001 Scholz et al., , 2002 Jahreiss et al., 2001; Phan-Bao et al., 2001; Delfosse et al., 2001) .
In addition, new nearby faint stars, mainly brown dwarfs, are detected in deep sky surveys (Ruiz et al., 1997; Delfosse et al., 1997 Delfosse et al., , 1999 Martín et al., 1999; Kirkpatrick et al., 1999 Reid et al., 2000; Fan et al., 2000; Gizis et al., 2000) .
One way to detect nearby stars is to select the red faint objects obtained in near-infrared surveys: the Two Micron All Sky Survey (2MASS) (Kirkpatrick et al., 1999 Reid et al., 2000; Gizis et al., 2000) and the Deep NearInfrared Survey of the Southern Sky (DENIS) (Delfosse et al., 2001; Phan-Bao et al., 2001) . Most of the nearest stars found in these surveys turned out to be high proper motion objects. Given this fact, Scholz et al. (2001) searched for new stars in the solar neighbourhood by combining proper motion catalogues with the 2MASS data base.
Using the same approach, we cross-identify a proper motion catalogue with DENIS data and estimate the disSend offprint requests to: Céline Reylé tances using near-infrared photometry. The proper motion catalogue is described in Sect. 2. In Sect. 3, we give the result of the cross-identification with the DENIS data base. Sect. 4 presents the distance estimation. In Sect. 5, we discuss the effect of metallicity on the distance estimation. In Sect. 6, we list the stars found to be within 50 pc and discuss the precision on our distance determinations.
High proper motion sample
One of the criteria for finding nearby stars is their large proper motion. The main source for the identification of such stars are the high-proper motion catalogues of Luyten: the Luyten Half Second proper motion catalogue (LHS) and the New Luyten Catalogue of Stars with Proper Motions Larger than Two Tenths of an Arcsecond (NLTT) based on observations with the Palomar Schmidt telescope. Dawson (1986) showed that the LHS catalogue is incomplete south of declination -33
• , R > 18 or µ > 2.5 ′′ yr −1 . Wroblewski & Torres (1989 , 1994 , 1996 improved the completness in the southern sky and found new stars with µ > 0.15 ′′ yr −1 and photographic magnitudes m pg < 20. Ruiz et al. (1993) found proper motion stars in the ESO Schmidt plates with µ > 0.1 ′′ yr −1
and R < 20. In order to complete the existing proper motion catalogues at fainter magnitudes in the southern hemisphere, Scholz et al. (2000) used Automatic Plate Measuring (APM) measurements of sky survey plates taken with the UK Schmidt telescope. Plates in the passbands B J and R were taken with typical epoch difference of 15 years. The resulting catalogue contains 693 stars (out of which 195 have already been published by Scholz et al. (2000) ) south of declination -15
• , in the regions 0 h -7 h , 10 h -14 h , and 19
h -23 h in right ascension. The overall search area is about 3000 square degrees. The lower proper motion limit of the survey is typically 0.25 arcsec yr −1 . But in fields with smaller epoch difference between the B J and R plates, only objects with even larger proper motions could be detected, respectively. The distribution of the epoch differences as a function of declination was shown in Scholz et al. (2000) . The largest proper motions found are about 1.3 arcsec yr −1 . The practical limit for searching for high proper motion objects using two plates in different passbands is about 1 magnitude above the respective plate limits, i.e. R = 20.0 and B J = 21.5. For a comparison with other high proper motion catalogues and an estimate of the completeness of the survey, see Scholz et al. (2000) . About half of the objects detected are known proper motion stars, whereas the remaining objects mainly at fainter magnitudes are new high proper motion stars.
With these measurements, they were able to fill the gap in the high proper motion survey of faint stars with δ < -33
• . In addition they obtained more accurate positions and photometry for the already known high proper motion stars. The accuracies are 0.1 to 0.2 ′′ in position, 0.03 ′′ yr −1 on proper motion, and ∼ 0.2 mag on photometry.
Cross-identification with DENIS
The DENIS survey (Epchtein et al., 1997) provides a full coverage of the southern sky in the optical band I (0.85 µm) and the near-infrared bands J (1.25 µm) and K s (2.17 µm). The position accuracy is 0.5 ′′ and the photometric accuracy is better than 0.1 mag. About 40% of the data are up to now calibrated at the Paris Data Analysis Center (PDAC).
We look for counterparts of the given proper motion sample in the DENIS point source catalogue extracted at the PDAC with a search radius of 3 ′′ . We get 301 recoveries among the 693 objects. None of them have a counterpart in the USNO A2.0 catalogue, as expected for proper motion stars. The density of stars with no USNO counterpart in a field in the Galactic plane is less than 0.01 star within the search region. Thus the possibility of false cross-identification is low, smaller than 1%. Most of the unrecovered stars are in the unprocessed part of the DENIS survey. Dots in Fig. 1 shows the (I,I − J) colourmagnitude diagram of the recovered stars. Most stars have I − J > 1. They are M-dwarfs (Leggett, 1992) . Stars with 0.5 < I − J < 1 are G or K-dwarfs. 1 star, with I − J > 3, is a possible brown dwarf (square). Stars with I − J < 0.5 are either white dwarfs (circles) or distant subdwarfs (triangles), as discussed in Sect. 4.
Photometric distance estimation
Photometric distances are estimated using the I −J colour index. Theoretical colour-magnitude relations (M I ,I − J) for stars placed at 10 pc are superimposed to the observations in Fig 1. The solid line shows the relation for Mdwarfs with solar metallicity (Baraffe et al., 1998), the dashed line shows the relation for solar metallicity G and K-dwarfs (Lejeune et al., 1997) , and the dotted line shows (Lejeune et al., 1997) . Dotted line: theoretical relation for white dwarfs with 0.6 M ⊙ at 10 pc (Bergeron et al., 1995) . The thin lines show the same relations for stars at 50 pc.
the relation for white dwarfs with 0.6 M ⊙ (Bergeron et al., 1995) .
We compute photometric distances from the DENIS I − J colour index and the corresponding theoretical colour-magnitude relation: Baraffe et al. (1998) relation for M-dwarfs with I − J > 1, Lejeune et al. (1997) relation for G and K-dwarfs in the range 0.5 < I − J < 1. Stars with I − J < 0.5 can be either nearby white dwarfs or distant subdwarfs. The 5 faintest blue stars (circles in Fig. 1 ) are white dwarfs. Indeed if they would be subdwarfs with that faint apparent magnitude, they would be at d > 1600 pc. Their proper motion would lead to a tangential velocity > 4000 km s −1 , much larger than the Galactic escape speed (Leonard & Tremaine, 1990; Meillon et al., 1997) . For these stars, we use Bergeron et al. (1995) model atmosphere for white dwarfs of mass 0.6 M ⊙ , before the turnover (M I 14.5), assuming they are not cool white dwarfs.
The 3 brighter blue stars (triangles in Fig. 1 ) are more probably late G-stars of the spheroid with large tangential velocity, rather than disc white dwarfs closer than 3 pc. The theoretical relation from Lejeune et al. (1997) for the typical spheroid metallicity [ I − K s is also a good estimator of the luminosity or effective temperature of M-dwarfs. Photometric distances differ by 15% depending on which colour index is used. However, Delfosse et al. (1997) showed that the K s band of DENIS can differ by ∼0.1 mag compared with the standard K band for which models are computed. We then choose to estimate the distances from the I − J colour index and (M I ,I − J) theoretical relations.
Metallicity effect
Within the sample magnitude range and proper motion range, one expects to get disc stars, but also thick disc and spheroid stars. Using a theoretical colour-magnitude relation at solar metallicity would overestimate the distance for the stars of these old populations. We use the Besançon model of population synthesis to reproduce the stellar content in the fields of the sample. The Besançon model has been described in (Haywood et al., 1997) . Since then, Robin et al. (2000) improved the halo density law and mass function, while Reylé & Robin (2001) constrained the thick disc population description. New constraints available on the galactic potential, the local luminosity function and the kinematics versus age, obtained with the Hipparcos mission, are also taken into account to derive the thin disk density law (Reylé et al., to be submitted).
The simulation shows that the different populations are separated in the plane (H, I − J), where H = I + 5logµ + 5 is the reduced proper motion. We define three regions in this plane where stars are most probably disc stars, thick disc stars, or spheroid stars, as represented in Fig. 2 .
We determine the photometric distance using a theoretical colour-magnitude relations (M I ,I − J) at solar metallicity for stars in the disc region, at metallicity [ For stars in between two regions, we make two determinations with both metallicity hypotheses (disc/thick disc or thick disc/spheroid). The probability that a star with a magnitude I, a colour index I − J and a proper motion µ tot , belongs to one population is estimated from the population distribution of the stars in the simulated sample. In this case, both distances and tangential velocities are computed.
Disc stars with tangential velocities as large as 250 km s −1 still are found with a large probability in the simulated sample. Indeed, the sample is not representative of the entire disc population, but as a high proper motion sample, it selects the stars having a high velocity. 
Stars within 50 pc
107 stars are found to have photometric distances less than 50 pc. They are mainly M-stars, but 4 stars are white dwarfs. According to the colour-reduced proper motion diagram (H, I − J), 88 stars among them belong to the disc, 14 to the thick disc stars, and 1 to the spheroid. In addition, 33 stars belong either to the disc or to the thick disc. Distance estimations with both hypothesis are made for these stars and they are possibly within 50 pc. Likewise, 7 stars belong either to the spheroid or to the thick disc and may enter or not within the 50 pc limit.
Astrometric, photometric and kinematical characteristics, estimated distances and spectral types are given in Table 1 . The spectral types for M-stars are derived from the I − J colour index (Leggett, 1992) . 4 late M-type stars have been previously identified by Phan-Bao et al. (2001) and 1 by Henry et al. (2002) . 6 stars already have spectroscopic distance estimates (Scholz et al., 2002 ). The extremely red object is the already known brown dwarf LP944-20 at 5 pc (Tinney, 1996) . Trigonometric distances from the Yale parallax catalogue or the Hipparcos catalogue, or photometric distances from the ARI database for nearby stars (ARICNS), available for 25 stars, are also indicated in Table 1 .
Among the list of 107 nearby stars, 15 new stars are within the 25 pc limit of the Catalogue of Nearby Stars (CNS3, Gliese & Jahreiss, 1991) . New discoveries within 15 pc are LHS5045, LP225-57, LP831-45, LHS1767, and WT792. LP225-57 is presumably closer than 10 pc, at d = 9.5 pc. Its estimated spectral type is M3.5. The star LHS124 may be a M1-star of the thick disc at 7.2 pc, al-though the simulation of the stellar sample tends to show it is more likely a more distant star in the disc. The distance indicated in the ARICNS (21 pc) seems also to favor a disc star.
It should be noted that the distances estimated in Table 1 have large uncertainties, particularly for stars with I − J < 1.5, for which the colour index is less sensitive to the luminosity (see Fig. 1 ). Moreover, Phan-Bao et al. (2001) plotted the colour-magnitude relation of M-stars with measured distances and noted an intrinsic scatter of ± 1 mag. They also superimposed the Baraffe et al. (1998) theoretical track which does not fit perfectly the mean observed relation around I − J = 1.5 where the M I magnitude is lower by 1 magnitude compared to the magnitude obtained with a polynomial fit of the observed data (Phan-Bao et al., 2001) . For this reason, our distance determination for the 4 stars already identified by Phan-Bao et al. (2001) is smaller by a factor up to 15%. Fig. 3 gives the difference between our estimated distance and other distances found in the litterature, as indicated in Table 1 footnotes, versus our determination. Open circles are used when the other determination is photometric, filled circles when it is trigonometric, circled dots when it is spectroscopic. Our determination is not biased compared to trigonometric parallaxes, giving confidence in our distances, while a systematic deviation appears at large distances between other photometric distances and ours, due to the different theoretical colour-magnitude relations used. The mean error is of the order of 5 pc at distances closer than 25 pc but grows to more than 10 pc at larger distances.
Conclusion
Thanks to the deep and large surveys at optical and nearinfrared wavelengths, many low-luminosity nearby stars are identified. Most of the nearest stars turned out to have a large proper motion. In this paper, we present the identification of 107 stars closer than 50 pc among high proper motion stars cross-identified with DENIS. Their large proper motions exclude that they are giants. They are mainly M-stars, while 4 stars are white dwarfs. 31 stars among them have already measured distances. In addition, 40 stars may enter in the 50 pc limit depending on which population they belong to. 6 stars among them have previously measured distances.
15 new stars are within the 25 pc limit of the CNS3 catalogue. 5 stars, LHS5045, LP225-57, LP831-45, LHS1767, and WT792, are closer than 15 pc,with 1 object, LP225-57, at 9.5 pc. In order to insure the spectral types and therefore distances, we plan to obtain low-resolution spectroscopy of the closest candidates.
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